Purpose. To assess results of closed reduction and external fixation for displaced proximal humeral fractures. Methods. 18 men and 2 women aged 18 to 60 (mean, 38) years underwent closed reduction and external fixation using a standard AO fixator for displaced fractures of the proximal humerus. Injury mechanisms were road traffic accident (n=15) and fall from a height (n=5). 15 were 2-part fractures of the surgical neck, 4 were 3-part fractures of the greater tuberosity and surgical neck, and one was a 4-part fracture. One patient also had a grade-1 open fracture. The quality of reduction and shoulder function were assessed. Results. The mean duration of external fixation was 38 (range, 29-46) days. The mean time to radiological union was 11 (range, 9-13) weeks. The mean followup period was 11 (range, 6-18) months. Reduction was good (position equivalent to minimal displacement) in 12 patients and fair (good bony contact between the fragments) in 8 patients. Seven patients had pin site infection; all responded to local dressings and oral antibiotics. No patient had avascular necrosis of the humeral head. The mean Neer score was 85 (range, 42-98) out of 100. Shoulder function was excellent in 10 patients, satisfactory in 6, unsatisfactory in 2, and a failure in 2. Conclusion. External fixation preserves the vascularity of the fracture fragments, enables early mobilisation, and achieves safe healing and good function. It is effective for management of displaced proximal humeral fractures.
INTRODUCTION
Proximal humeral fractures account for 4 to 5% of all fractures; most of which involve elderly and osteoporotic women. 1 51% of such fractures are displaced. 2 Fractures with minimal displacement, regardless of the number of fracture lines, can be treated with closed reduction and early mobilisation, but exact reduction is difficult to obtain and the incidence of pseudarthrosis is high. [3] [4] [5] Open reduction and internal fixation entails an extensive surgical exposure and risks damage to the vascular supply of the fragments. Fixed angle locking plates enable fixation of many complex fractures, 6 although their long-term functional outcomes remain unknown. Locked intramedullary nails can be inserted using a minimally invasive technique, 7 but risk proximal impingement. Closed reduction and percutaneous pinning has a low risk of neurovascular complications or interference with glenohumeral joint motion. 8 External fixation achieves a satisfactory fracture reduction and stability, safer healing and a superior functional result, compared to conservative treatments. 9 We assessed results of closed reduction and external fixation for displaced proximal humeral fractures.
MATERIALS AND METHODS
Between January 1998 and December 1998, 18 men and 2 women aged 18 to 60 (mean, 38) years underwent closed reduction and external fixation for displaced fractures of the proximal humerus, using a standard AO fixator 10 In patients with severe comminution of proximal fragments, anchorage to the half pins engaging the acromion process of the scapula in the external fixator was performed ( Fig. 3 ). In 4 patients, the fixator assembly included fixation of the scapula and the humeral shaft. The quality of reduction was classified as good, fair or poor according to radiographs. 9 The fixator was removed when there were signs of trabecular bridging / periosteal new bone formation on radiographs and/or clinical improvement (subsidence of pain). Radiological union was defined as the presence of bridging callus in 3 of the 4 cortices and/or the fracture site.
Shoulder mobilisation exercises were started as soon as the pain allowed. Instruction was provided for the care for pin sites. Patients were followed up at week 6 and months 3 and 6. Shoulder function was assessed using the Neer evaluation 12 at the 6-month follow-up. 
RESULTS
The mean interval between injury and surgery was 2.55 (range, 0-9) days; 85% of the patients were operated on within 4 days. The mean duration of external fixation was 38 (range, 29-46) days. The mean time to radiological union was 11 (range, [9] [10] [11] [12] [13] 
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DISCUSSION
Characteristics of patients with proximal humeral fracture differ in developing and developed countries. In our study, patients were younger than in other studies 3, 12 (38 vs. 56-61 years) and predominantly men (95%), in contrast to a higher proportion in women (61-89%) reported elsewhere. 13, 14 75% of the injuries in our series were caused by road traffic accidents (high-energy trauma), compared to other studies describing 89% caused by moderate trauma, and 93% following minor falls. 4, 15 In our study, the mean time to radiological union was 2.5 months, compared to 3.8 months when limited internal fixation was combined with external fixation for complex proximal humeral fractures. 16 80% of our patients had excellent-to-satisfactory results, compared to 40% after closed reduction, 73% after external fixation, and 52% after open reduction and internal fixation. 9, 17 Nonetheless, our patients were younger and their outcomes may not be comparable. Our study was limited by the absence of controls and small numbers.
In developing countries with scarce resources, external fixation may be the treatment of choice for displaced proximal humeral fractures, 18 because it preserves the vascularity of the fracture fragments, enables early mobilisation, and achieves safe healing and good function. A large multi-centre case control study is needed to corroborate these findings.
